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(54) METHOD AND DEVICE FOR ABSORPTION INFORMATION MEASUREMENT WITHIN 
SCATTERER-ABSORBER 

(57) Abstract: 

PURPOSE: To precisely measure absorption 
information such as absorption coefficient, etc. 
CONSTITUTION: The modulated light front a light 
source is made incident an the surface of 
scatterer-absorber, and the light, having passed 
through the scatterer-absorber, is detected 
outside. By extracting the signal of specified 
frequency component out of the detected signal, 
coaxial-spherical coherent wave that propagates 
through the scatterer-absorber is detected. Then 
the extracted signal, corresponsing to the wave, 
is compared with the signal of the specified 
frequency component of the original modulated 
incident light, to detect specified quantifiable 
incident light, such as phase difference at a 
detection point. The specified parameter has a 
constant relationship with the absorption 
coefficient due to absorption component within 

the scatterer-absorber. By appropriately calculating with the specified 
parameters, various absorption information relating to the absorption within the 
scatterer-absorber (includes linear integration value of absorption coefficient 
within the scatterer-absorber, concentration of specified substance, etc.) is 
obtained. 
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C®tS(H«*«»%i»rSH«)iSi«»®(l<»**a)T* C i 

u> HfSSttSWTS. ccoS«*H6T*fc© 
4 t,t«!HShfc<M4. AMl,fcS<E*Mjte'f«1EH 
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#=AS*Sl**5tAai#Ji?4. 

s«S9i««!WRgii«resvu'cs;(t*ra«fc?isa«i!a* 

«rt«U^ *t*W¥ffii . 

K3t-I,>h KEiSf 4 4 S 4 Mias*-- « 

7>-*4©l55lft«:f<IHb'€. »SL«ftfl4©««®« 20 
,«»KBBfS? 1 iK«t£S4#SW-£S! 1 #*8i£*fS 
4. 

SilaS2a#«!S*S!i. MSB2«rStLhW$g«i6W 30 

30M6<!>*n*h<«n.-ciwaar 1 aMMHwa-c** 

asc'i*««jR6Si»©;*i$K wts-s- unss z ©was* 
ass-r* c i *«8;£-ri.ig*J8 1 !35S©»a»i|s(*rt 

#r*c4«:i|Siai-s-4ig*iBisa?»€'j«aiK<ifi*rta! « 

©SMMMWUHS. 

*#Aj*-r*»sjs*!ftei*siiss*#«4. we 

BIMkftjnr* i^sbS^g4*SibKgASC 4*4? 

«41- &s**«i i Tisnmm3<!>\,'-rtii»--mK^n 

(■*«5 ) !«**«*«*&©** * tttCM 



$BS¥6- 1 29984 

2 

K«lW4Kttfi^4OTa*2SlMSB*BT1»*>nft 

uia^2!sihtt$p4i»!i. ssais«ttc«g(S5BtSfli 

*Sf«#.«^li*3&K)|;t.6£4S«at4T4»# 

©8aett»«stsi«H. 

[is*»6] »st%m*mt. t&sM.m^m& 

tV* C 4 £«iS 4 r &Iit*ig 1 /j£IS*Jg 3 ©I >-3"n 

IS*W7 ] wejfcAHfHw^e** s i- tt©aa» 
^iAjHriissi«*ft±<wiHftiiia««<t©ifiBK 

J t,-CK&SiS444<,K. wIBiS^»*1*fflS4C 

S*14lc*tlST 4*fiit# 40181* £ iHflH&af 6jt* 

ffSstfS«S6S#ffi4 4 8 4 C 4 M*il*4r 

&ls*g ! »sa**3®t»Yh)!»->!!£«<?*ajftK 

c 4 *^»4 r £s**>g i ^sumsj r ©i.ftij>- m 
[ s *« 9 ] ffiia^ri.' < 7 j! - # i msaiRiKi*** 4 » 
SEttfflaoWKi&tfl'r s «><or« 4c 4 *«ia4f 

4S*J§8 iaSWISSLiRiRt*rt»Rt«s8lta^H„ 
[3!*)»10) JSSMW&'O.rf-frt*, BiT!a(f#«ffl 
^JSIC J: v •CfcktiJSttfcM ^©iS«i'C*4C 4* «!tS4 

(*KA«S-tiSS2^.rv3"4, 

«r. l^l««t*(5WI«l(!>«B!)«jttKtel./tHDt^rl/ 

T^a-r«.sr3x^ 3 7'4. 

L--C . B5!a^Si-Sil»S»»iS©aaM(*rt8|iWH 

c«s«r-3 b - u> h a@R4inf3«««t«tr susa 

B<r5E'iga©Jfc<r;'R«4 K.KWS i>^% *v >' - » 
iC3b-u> KceSKt-4i*©©ftfi : a4filaSr*. , < 
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? > - > 4 <mm? m u c . sass «#©«««« 
ia»(cBf6* i *««ste* aire *S6 » ^4 . 
sriase x-7- -fv&titxtcU&oMtem 1 qwmmic 

[ib*3s 1 2 ] grsasr i zr -j ■7X-s&.?&mftm§: 
©mtaw 1 wtttaic*-*.'*:, fcasttWiSetfe 

4MS232 RiRM**£*r 4 
CiS^04f 43j*fll lfflwWlSSSUWttnSlI©® 

[ ib*» 1 3 ] B5aas 7 ^ r 5 -7'c . 2 -3(y._fc®s<f 

£6*f,S(c;#<.,'CmsaiusES6 A-? ;• 3"c«&ftfct»ft© 

m~se% i ««»««<:*■*, «-c . »aaftw»c«c® 

#«k j; •> r am * 4 A*t-r^ e 

5isa^s«*©Biiffif!irS)aiS».'!3t^<r>tt^4©(itasTft 
&c4*sastr«,ii!*'f i ib2ib*b! 3«-(,>rti 

[IS*JS 1 5 ] SISB»fS^? J !->tWEWJ!a*4 
©Mf*l*. wSa8*a©«l*PlSW®l|EsK»Cr)lSl|!!(**Ai 

siiaiitis©^ #k isttpiif-i. b©-e*£ c 4 £1*St 4 

?t&m 1 4 taw©»SL8«(trtB3«ia«tS*Esti!H* 

ft. 

[000 1 ] 

<>®'c-, S!a«i|s(*rt»i5«sisiRis3©i«a. 
■t-c«mms<b^sSiaP)»ffiSf 4 m m &c t . *>s 

m«K««(Wffi3t«*j»ij: tx-ste kbit *. 

[ 0 0 0 2 ] 

[ffi*©KfSfcJ:tfSW*Fi*<.<J: $ 4t!" ** 

tj. ^wfWcsas^fAic&a. awsn***, 

X*CT «Mf»CTK»*ft*J: * >am*>-f*~V 
<tB&3n&ft:». itS'r•S3t^!»a4^4')S^'i^>'5C 

4-cas. 



(3;. ftB9¥6- 1 29 98 4 
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[0003] *s««o&s#tttffli&a««i*i*rtM> 
it* -:■>> esi£i,'< ^>4>®!8s««**s* 

0. -e<oq!©±4jfc©«r. c©8J©)Bf|sK:e.*r;*:iS 

4or-ti(.,TST WPSrii, "'(ii-T 

r#*£*©s#£*r«,©4T&> . a 

it. lS**#lB«Bt4«f4fclt>. 36©W«**«»r» 

<««». wm> y> y«tii#*** itfctc, 
10 oxmt. -*isii©ftiB©sw© — ?-C'*4rtasKC< s 

[0004 ] CWCtfC-CllSSAftWflrfife©*-" 1 

it. a i j.. csipv it-f 

A*tHMi*Ct*ttil<T. C©r-Jti>6.rtS«58S«.5t 
*>5. C©SftiiHM*M:. XatCTKB%ft&fe©4iBl 

tC^?*i93^fe!?E^HL (Chflrtqe of absorbancf! optical d 

emitv) Bflt~*J f nf>4aS^*?'ntr>© 
«s**»sn44t,ri'4„ c©J5sat*ij^i/ 

T*CT*flMS-t6C44EUm'*. C©* 
ft©MjB»ttK-3l>i:t«K«WI#*4. cni*. R* 

* (optical dowitv ) mtSK*\.>x. wlaw»«*ik 

1. fc»«6©*l8S«r-C4 (./ Ti, > 4 C 4 f* 4„ C 
30 ©t:iii, eiTK*~*««3K*#S«:<>|yi.-*-*B!B 

[0 00 6] Sfc, '<J^ftASii;4JT£aA*«m 

«0fc4 3©ffl/5*tt^a. aa4®iRKJ:-,-CBIBltB 
i»»«.n.&„ Patterson 6"lt, C©J:^«3fe)l#Si7] 

t. ss-^ti[a»«(*©*? , .'i'«:*^.'c, mmtu*»' 

tc, Pattwsoo 6*i*»ft:3ai^iSSffi^©S!g©B# 

43 iBw*itft*riReit, ss-«ssst4'. «*©*»!» 
a*tt#*«t>*iWT»6ft*«»&j:<6». fee. 
tcj:nt*. ssaaiR^^SisfSKftisswKftff* 
it. tmom&H-ftmukts. ^s>)+^mm 

ifimmi.k 4 SC-SKWSM (i«»ti) T'^A*>tll>. 

Ntt*»<wf». ss****<w6©c, seitrsc 

4#BBfC**. *&, »l»'**'C»*^*it*!**» 
50 [0007] CtVCtthX. Ownce?.i*, 
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icisss i- r t >ti '«ffii£®&&>K»x , c ©Bre 
iW*B*mi',T * (., fc " . f6 6©*!*!<: J: n 

«. *nmai4r«Mi«i«ii!a««(»-cH:, awaio 

%ffi£(Cf.f4. L*H,, ila<WS«*! «IEttMa*t> 

-3«is©**a£T»«Kaian-*(gBttai-u. »a 
*££-5T«S*a9*«MW6. Ch6©$3*tl- 
T. Ch6Ki4*St>ft*Sft*»-C. 
K**<tt6. JSfc, (iftM^ii^SfciBW^hw 
I', 

[ 0 0 0 8 ] »&WWMSI©«WttSiM>«*Bf**# 
&£$i*. Patterson e.**»fcJ:5K, '<*X«AJ1 
at*KKlJ:48SS, OS Dfta<^t«MfflK(BM# 

ssatss i ssi i- xamt 4 

ci*B9<cci<c*4. *ft, cecttttsro 

if. (optical dans1iv)«r»f 4*fti*. «£ 

*fl!*©«i8LJ:. »a^t®««£Eltt©fcffi (••< 
5>->> 4!SSU,ri,'4«r-. ttafttttCttMItt!) 
MtCSaU* . *«fl«l£ <* 4l»*iE«(C*»4 C 
t#*B«icBer-*4t(,>5CiKa4. 
[ I) 0 0 9 J StvicktChanctfe" I*. iSBOPatasrson 

*Mlf*c#3rr4<:t*SSSt,fc. *ft, 

t*K*fc". S*5««W. 
SS»JMS«tc|*»ori'4. CWCitS, piil/teTiim 
ra6©#£"«. *SSR*-*tS*l,rt'4«>-e. rt 
*©««f«9«J««B'T'*ai'C4Ka4. C©Sev1ck 
tChanc9&©#i'j!t, eMK«ftST*T*»*S»tl'^ 
«f**WAf4CiK:J:-,-c, t^K<ftW©«ttW 

w iMHWBB, bWit 5?iis*£f*#<8 6>wca -= r 

fiJ»r#»6h4t>©rA4#>6, te6K6t£tfl< 

»<fi<<f4. Sfc. ±lc©tt«>*(I«*. iswaiat 
»t/ti'*H«±, ¥frj*s5£©sr«$s&tisi±-f4fc 

«Xt\ «M©tr»tt**A<T6iSNJfc»HSTT4. 

uts^r, *isasa*ra. ^stia^t-sfwSsgice 
■rtP5f**±t;4„ c©,t^aa***»4«* 

«HBtS*ftiJ W t*Ktt») . BBaS/gSTSIiH^feglt, 
a*** 'J fSH. iirij&K. vt><DX?m«-lXQ.t.>. 
[0 0 I 0 ] tliKftl/C. Cratan 61*. ft&OK* 

*c4t**n:i'a". cm*. $3W©AI¥l!ta© 
«»ft»©as*3 1 - 10 nceasr * c 4 tumor 

(,•4. »6©?E£»ri*. »SJR«|*©*te!«T4=i 
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t-i->r«fjg£3feSsriis8t/ri'43i, 

i.a«.>. coH*i**KSWf3toaBr*t). mw 

4*iE, iW#t»ft*Sa4rKI«IT4.JHWMt)!llH* 

#«(*, *K»6*iri'«ti,>. 

[0 0 1 1 ] aianceiS-LffiWGration 6®IEwJ: 
•3««©1 9 8 9*l£. KM*tfW)l-T*a»4M*© 
10 la^StSWiiSStggtfS (detraining the concentr 
ation of an absorptive constituent m a scattering 
«Hdlui>rtp&i8«*#« U 1 9 9 iW=*H1*5<r 
(U5 patent 4,972. 33i;iSSiS(.'r<,'4"' . iS©C© 

s»srt*. idi««»«««*A«K«rsia*iB#t 

tfciUL.. CtttSBLSSE <JjH*©K»«ti-> itbtSO 
r*S?«g<f'<'7>'-*£i8t(.-. Ch*pba$M£<}© 

*St*a»*f« - 44ty-ci.>4. ate, cowrk 

i*. £SSR»ft®ajlftfen3l,te-*SiKB. -3* "2 

*fi®*©sta*t.stEic w o is a 4 *s i as ts* 

20 iva>4. OianceCftlfrt*. IMWMJttttlt 

(«JIB. SiffitS. tttfl) t»fS©iaft«:^l' 
r. wttwtc i*-st»^r i.«t*». fiJfr-ij, « 
«t. C*i6«rsii:fl6©HB#ft4te45*6. cn 
t*U«r4t*-iri»6. Sfc, *BfiPJWCiS«ma 
««.a4Ci-C*4*i, ajEKasi/teJIWSSLSW 

rtSn»f<wa»ta-7t'#te*K-s*»-c, aa«*i-r 
4 « ws©!+a*st*st 3t»rt.'<ti>. cn6®ct*> 

6. 0i«ice©«»'Cia*3t»rV'4c;t«>6l*. RtoJt 

4. *te, ttaawrt»®-fji-J i >j'*it«at"c 

m\*\X i a 4W!.S0»211«»*(MHB*1^'EIK 

r-*4. osci. fe©si*(c*snri,>4*sr'i*, t 
«s«!(Rftff*i*j*Aw*at cn6c«#ffiiff;j^ib©st 

«1. K«,iSScC'aiSlffj9ffi©StS l l*i'(*^ter-&4 0 

40 *te. ch&c^jt-i^ywBaaoaaaftii^Ejtt 
r*4. 

[00 12] t!J;Kj(tOC. swcki Chance'" 

it . sTiiifc o fc£ sisjst J;ia©s:iisi*«rf<re i/ te*a 

(St6l*H*BSJBfti^W4> C5#6h4.'<7y 
fe*tfCft6©H«Wfiil(:-?<,'-C, *6tt?K5W 
5?a(CJ:4tlifiSS«<,S»-C«*^ffiKCfeSif, *?«(,, % 
6©«WM>ti* i 61»H^' 4te»©Silt^li, ih6W 
fiSjUtttftl/Cvft"' . K-rKi*atS*s*Ki(C, 
tm»«t|i©F s JSW)BWsffi«:H-iiU'r 4SE*WS«ft* 

50 ft©#<j». cc«&©4>r*s*sm:i,.4. c©a* 



(5; 

7 

it. a m%h -c * fcismi #ms stusosi* 

IH3l?£r-»6n4ir;#ft|l^%¥iS:>oSS«. K«fli 

*« j< - * *#». c ji - * mm o r 
©fflfQGt (itfb^tynt^iSs-N^ynt^ffiS-js 

wmimsc cgmm> *#», ctuc-K&sww 

fc . mm »mmm t ®i&<o®m.mmmmz\ ] i & n 

««&9jS3itSJSr»6n4<£ffi 
a* . >*h swifasTS &n 4**a#»R<cH:ttf 4 

Ci*iS8n-Ct,'-£o SLkODJ: Seyickichanceii 

©ass-cit, *ao so <««««. «*.«, aaatt 

v£'S*»4#Si:<p. *(tWKS3h-C^6. 4C4 

as. cwj^astaawfcisit. ffl^itfi^wHra^ 

Hn:bas-<*:J:^(£. KTO«t*»4fcft<£Sti'J 
«^isa«#iai4!« <«'J. sst 

[0013] itfc, Cratton LatamczS. 

ffi*iw*f(i*itiawR*i*»(w>-* ji-y^i'KWW* 
«#*«£<.<■<: v>4. cfta. sWHetnariiwr 

jc-y>jrtcTsrr. 30 
iWi!«»**®a*©*«(t<c-3i,'-c«:*sit*.a3n'c 

[ 0 !) 1 4 ] *W©Sffl«. _hS3«?J: -5 U<3m*0*t* 
WcTjf*"" *Sevick±Chance%<DtS&l.!'c.*£"' © 

f« 4 * ^ <£ L fcSSa®1S(*f3SISW«SiSt*5SaWI«SS 

T«if*r4i ; . »ae*[(t®rtaftiaiH'43t-u « 
>ha«««&«aix, c««K*tr*««. nttft. 

Y*rU'*B.&. 3 6f£l*. *Ki4^&S*SL«*lP£iR« 
©SSf&»SIL.'C««WS>gf©&«:iEEBK:ltSiJ. A4t- 
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NJt**3 <a*&J6KHSI#T^Kft-c*4i t,T, ft 

*6^i'K.-fcfcCt;'cS)4. 
[0016] 

1 ) L.Kanq. Y.iiu. p.p.*. and R.R.Alfano: ealis 
tic imaqes of Biomedical samples usinq picosecond 
optical Kerr gate, Proc. SPIE. Vol. 1431, p. 97-101 
0991} 

2> N.Toida, T.Ichnwra, and H.Inaba: The first 
demonstration of 1 aoercomputed torography achieved 
bv 1 coherent detection imaqinq method for bioloqic 
al applications, IECE Trans. , Vol ,t74. No. 6, p,169 
2-1694(199t> 

3 > N.Toida. T.Ichnmira, and H.Inaba: Approach t 

0 optical computer totoqraphy for highly scattenn 
q biological sublscts usinq an optical heterodyne 
method. CLEO' 90, Conf, Laser and Electro-Optics, 
1990 Tech. Mq.Senes p. MS- 5 50(1990) 

4 > S.R.Amdqe. P.van der zee. M.Cope, and [>.T. 
Delpv: Reconstructiormethods for infra-red absorpt 

ion i«WliKl, Proc. 5PIE. Vol .Mil. p.204-215<1991> 

5 ) I.Oda, Y.Ito. H.Eda, T.Tamira, T.Takeda R.Ab 
LHii . K.Naqai, H.Makaqav;a. and H.Tamura: ttai-invasi 
ve he»oolobin oxygenation sitonitor and computed torn 
ography by MIR spectrophotometry, Ppoc. SPIE, Vol, 
W31, PP.2S4-29X1991} 

6) U.S. Patterson. J.P.Hjoltcn. B.C.Kilson, and 
B.Chancs: Aiwlicationof twe-resolved llqht scatte 
ring tteasurements to photcdvn^iinc theraphydosimetr 
y, Proc. SPIE, Vol.l20J, p.62-75(1990) 
7 ) M.S.Patterson. B. CJiance, and E.C.Wilson: Tim 
e resolved ref lectanceand transnittance for the no 
n-invasi'/e neasurwient of tissue optical propertne 
s, Applied Optics, Vol.28, No.li, pp.2331-2?36C19S 
9j 

8 ) E.M.Sevick, N.C.Wang, and t3.Chance: Time-dep 
endent photon iti«qinq,proc. SPIE, Vol. 1599, p.273- 
2S3(i991j 

91 J.fishkin, E.Cration, M. J.vande Ven, and W. 
WUSantulm: £nfiim<x\ of intensity nodulated near- 
infrared light in turbid media. Proc. SPIE, vol. 14 
31. pp.«2-135(1991) 

10) U5 Patent L972, 3JK»lSr4 Fa*4?if i*. & 
«fi$B¥2-23«H8> 

1 1 ) E.H.Sevick, e.Chance, ].Leiqh, S.Nioka, an 
d M. Maris: fjjanti tation of time and frequencv-reso 
lved optical spectra for deterwination of tissue 0 
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w 

9 

and K.lfcwaczvk: Advanres in frequencv-tfcsiiain rluor 
owtry; ciqa HeUz instruitentanon; Time-dependent 

photo miqration and fluorescence life time itpaqm 
g, Prcc. SPIE, W>1.1599. p.227-2<3<1991) 

[ 0 0 17] 

!i. (a) gta86W®ns5&eS«L.-f>-ri,.arSigS© 
*«3?SS*&^i-? A*^S*SS i . ( I) > (SKiSS© 
*C*aS*4^# h 1*(£ UrSSaWWuiAHS-tti, 10 
# A*WB 4 . < c > jja.WK#<DFlS|l«:£S! b exit 
&«Wfc3397c.£, »SL«iR<tWHI!l«:«ffl<DaflK:*i 

awMMX'ca t - 1' > r /seai-4 c mtmrtm 

j(-**IH1*B4. ( f ) mff«|l5SflS»«ifc!»- 

aaa«<MS5 BKaatKui = t - u > r 

4 8 ©IRlRilt*i9T* 4®M«P*f<Iffl t/tr. 

S6hfc«*W53! ! SWSSKS-x.T, titaailxttrt 

*US»K4*fM.4C44t,ri«*. 
CO 0 1 8 ] *&. *ftS^K«HiaSL»«(*rtSB«3K« 

teffittawaii. (a> »suB«»«irtSfteHu<»'S' 30 

«t*K ABi 3 5Sf 2 X ?- , 7 4 , ( c ) ftafttttto 

■s -ft, ( d > $3 v 5 - 'C*)*tti3nfc«^«3<!i*> 
li1HA<r-,-fl, <e> »4x>-,'?T*ua«n& 
®(f^4*Jtuor, 9BE«ifti!.«3«!je©sia»«(* -to 

rtS'CfflHMJStttt'C a t - u > r a |2jR4 C 
i&WtfSMo *r < f ) M£N!lHKa#<r>$ 

Mmrni$fo&*mi.mmK. => t - 1- > ne taw 

*4 «OTR«»»4Bf*'<*j! - * iCHfffcWBl., 

(»:IS&ICBI!T4M 2 (KMS?S«r§IS'r £» 7 X ? ? 7 
44HW.£Ciil.,'Ct'*. 50 



ftEWS- ! 29984 
10 

[00 19] 

iftfl] *s?Bcaa8iW*rtsii©Ki|j:{Ss8itfflgga 

X* ? r A« I- fc 4 * . *©5t»fc*tfc!ST 4 

4*. ±e©aB, aa«te#©**Fw*iftttKetf 

4**T,tl,\ 

[0020] *^®egs-.iy-*S'ca. st". mi* 
fcwp*b-3*t*iijaBFcawj3b!>ii^«:5fe(«aL-. * 

#4. ASjbJew<!>*«*(CBrtHaiMl»©(|^4ft 

iiiiSL*«(*©f , 9Si!©atiteii!S»K t t: ««n 
dK-3i»rd(*«KSffl-r*4, coffitw**. fSSL 

*i|!!)*Wrt»!)!S«l«»KJ:&(|!l«(MS«. w¥A1Hic 
SttflT44^5**WS(WC!>lS«. Nm«HKJ:« 

ltflt4;©»2BSTO*6[i<W>SHM5EKJ: 

[0022] 36K1, -*«S«i«^Tt*. ±S©J:5Kl, 

(iE 4 Iiai©i6»1»Si^i ?:ifiASiSL®«(*rts|iCiBiiS 
KS*i»SS©Sg3HT*44.HB!l/'t, KaRtC^ 

aK' -/ jt -v-s yf><-(omm»<r>mi&i'n 0 c 4 t>v 
a. opisz. 8flsn>**iaBt*j»r4C4tT» 

[ 0 0 2 3 ] ate, RaRttfMttaattffiffitMttB 

■ *3 K» 2 «<C|««fi-»|Fr£c 4 1 TT8 4. 

[*»«] 

[0024] 1. ft&mm®<o®mm®<m-* 
mm 

■tto *A«o&48<!>«©fisfc>«, mtumsi 
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(Photon Diffusion Theory)* *E>iS< £4#Tr'S4. C 

©«£, is5afl«s»« osss f = »/2 * > ©is 

©4>4<Efrr4. C©C4i*. ItiaC'OraHon 

[ i) 0 2 5 1 * tc, iS© J; * aSHJt4»JlW4*? 
-H-ffl©«4.Sl'li, 3>e»->nt»T*Ci# 
V94. C*l%©*?rllrt3ft63tH*©iS 
4SW*, (tome Carl 

oC4lcul«tion)tej:-jir. Wtt, 5 10 

r*4. *B(BSiB*tJ:. cnsr-. c©j^a«?*r, 
sm. mim^r. tBLs«*©rtiiit'©3tHft©ii 

4*(,>ft« fciJ'KO'Cefc. 

[0026] UtOi- ^a±S2©Cratton &d9*fifitt* 
i. *W©ftlS*©S#r. *8a**4tttf?&4. X© 

[0027] tttfattnra*. as. b i (cat* i 

TIK. C©»£, £HH8te«9 < t = (./8il © 

as*. »a*ft(*©"S>«r3t-u.>K£e*u *©ss 20 

H«l»l'C>«*ltM*«:a4. 

©aw©— ?c*4-( j(-s» yaw©,*^. tsa.« 

«(*©«-fll©*ffi*^SISj£4ASjT'4„ £©»£, it 
ttSi^sOT. SiSl«*!(*©«B-CSffStff *SET 4 

©ESS*s£oa(,>4t<'>C4'C*4. H2li, «fi(C4> 
4** il* S> * ^©teSWKtfK AM (..&!*■*# 

»a»«(*©F , >ait(aRr4at?-*mr. c©*s. is 
■*«*«*■««< wuomv*. mamma » 

©Si*. SBttBXWK. 3t-u->Kc©RT44# 

©3ts««ffl©ia< ccftowri*. wftSKeWH 
«*eaiw*4>©4#A-cj:<. er-cttc©**«* 

lijij§4^rx.4 t 

[0 02 9] 3 H3», KSUK«:#©S9K:.*# 
» H*Kfi3W6*.MjO. fta*«(*©*4£H!t,fc* 

a*i**AT;<-?+*b-^*Ma«rtftho, 
*©fflAe*0'%saw«»wi9©fflj»taifl-f4sw> 

*5vs-. e©w&, fttttUBrttasftas-t©* <o 
r. MewsBBwewwowtttrt-fst©**. S3* 

i <r. t) = 

( S v/4 * « i- > x (exp ( - r >v« 
MesD ( - r A (w) cosB lot) - 
3 (rA (<»l s iiiB (») ) ) 

fflt,. 

A (to) = ( ( (vp, ) ' +&>' ] /«' ) " 
B <<i»> = < 1/2) t an"' <«/v«i. > 

D = o/v 



* Kswa ^atteet*«T4i*BicjB-3 - ceiRf 

44*fATJ:<,». fcKO. CC TV -5 8*7© 

Asettee. A4i'it+#©e*r>fc*&ee4*rt.'c 

1'4. Sfc. @4i©ri*. HRfftc 

w. ttissft4ftj!)M^«fcfM>&Hi*tt«> swag 
src*4. 

[0030] v*&-,x. ±c©«4«wor*iai-& 
iaiisi**i*, *iS4*i*a*«rifs^sai©©ai3ffi*« 

«at4fSSfcO&&©r*4. *CT. CBWUfflHJ: 
E8«»®©i?^S(>:ii3 J 5SSfir-fe44ftlS-tt(*. X«t 

c TKR%n4 ■jaB6as©siftffi*!r« 4. 

[003 1 ] Ot©C4i*. *«©«!B#©*>?-*)1' 

of i.i,- f 9>rw£fBssh - c(,>4. ska 

*i*. ffiBT4SS!Bfe«»t4tKj©-C»nii. 4"H> 
•5SS5©fc©'C«^Tt». ±E©iliS14aa-r4C43!>i 

ma. «»)jfit-'<*^3tc«, «o*o«« 
*4B-, b^wwsaBfswBasfcaswiaiRjssff 
&f 4©r, c ©* ©i .rn*>©jE3jfitc»(.,T ±32© 

H»*affl^ih«J:l.. *»*fc:»*3ft4tUSa, £ 

saso£L,a«sa4-s©»oisi-*ia«iS»'c«, 

4. 

[ 0 0 3 2] tmciH.-ti*. feLhlc^fc* jt*K« 

-a, >-c , Ra«««:©rtsi<C'KS*©i«4^i ■ ssro < 

i*";. *W©^PTfiJB-r4JtaiT7>-*4. HSR" 
~= * »aKKt*©rt«©*fc«<Hi»i|Mii* 4©BWSi4 

.at*wicsmr4„ (at-. isn*a»KTSte. is 

0 ig U- 0 M I fe*H©SB^ia 

WCS4C4«W^*r»4. 
[003 3] 2. tSSLl8fe|4r1SC©«toiS»©«*« 
st»J©ffisI 

£f*© J: ■> vSumtlWc . KHz V GH s ©IttiSr 

SBt/fct#4aao*ri.>*4, naeur^ 

«t,fc4 8©*©S4JW>«, *ma3M»MlfriM> 

C©iS*!<S*>6ffia r©14E©8#?lt iC*SW4*sa i 
( r . t ) t*+/s « c • mm" 3 «, XsvcSSn 
4. (BO. CCCt*sa0fcB**6. jKHKItSi-jfc 
»SL««#©+4ef»r4*IIB!t*iTl.4. 
[0035] 

/<J> ) ■" + 



(1. 1> 



(1. 
( !. 
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13 14 
- \/ (3 III, + ( 1 -g) II. ) ) < 1. 4) 

CC-C. * (H*r*o<c«>. *a*©«autc = vn> 
S : ASi*?* tt^/s ee) e : SSLAetCtif* c o 5 00>¥fc)HB 

M:ftN*K>XME «,, :*©««{f* Cinm'] 

w;£fflS©Sl3;l5«Cr ad/sec) «„ (n-) 

a ■ mam du'/sec) n. : aa«M8 Cnm" ) 

D - *ttlHHS Cmm] t ) «*i;-C&Sn-&C 

v : %aMtmn®<D%iM<* (rnin/s e cl * [0036] 

I. (r. t ) = 

<Sv/4irerr> Me x P (-(A lui) cosB (w> - 
i CrA <«> $ i nB <a»> -«t + « J ) (1.5) 
C© < 1 - 5 ) 3SW*3n*a«xaffi3*£SM * [0037] 

i. 4ii, acsj^Kft*. sk 

♦ = rA (<u) S i |)B <<u> (1-6) 
i. = (Sv/4?r«r> Mexo t-rA (w> cosB (es> ) 

(1.7) 

©•c. Tsa©g£isamt#®-'<7>-*©iili(.,i:* loose] 

H, =0. 0 lmnr' (1.8) 

b. =3 mm-' ( !. 8) 

S = C. 85 (1.8) 

(!-«>«, =0. 45JH01-' (1.8) 

n= 1. 33 (1.8) 
v=3xlO'Vl. 33 

= 2. £6X1 0"inai/s. e e (1.8) 
vji, = 2. 26x10* 

■£*X3. ex l 0' t e c" (1.8) 
r**. It, «<l-sr> «. *K#W6 A [0 039] 

A <tu> « [3 <1 -(f) «. /v)" 1 ( <v„, >• )"< 

<!. 9) 

B <<u> = ( 1/2 ) t a n' ! (o//v(j, > (1. 10) 

CC'C, tulivn, K*tt,-C£i©liit±.*3©'C. d'.T ♦ 10040] ( 1 > t»«v ji. ©»g£ 

(u©ffl*ia**v4aB«:SW'ci!?«f 4. ♦ 3tnws*#. t « ioo mh s-caeifhs;, 

u,/v M , =6. 28X10' /2. 26x10' sec" = 1/3. 6 
iit*. * s i nB <(u> = (cu/2 vu, > 

I 0 0 4 1 I Isiilfi^X. f = w/2nS100 MH cosB<w>=l 
z *#*.*»•*. ««vji. iv&fre,. 43 0, ***H»M»6. 

A <<a> = [3 (1 -<r> fi. ii. J "■ *40 [004 2] 

<s>= (-r3wr/2v) x 

C < 1 - «) v, /u. 1 '" (1.11) 
i. = C3SM ( 1 -<f> 11, /4 it rj 

«XP {-r C3 <l-() «,«■.]*" ) (1. 12) 
(2) uitvv, ©SiMt (sfc*)?'? 
CCiSlt, f-u/Sfftivji, /2 *= 3 6 OMH* 

A <«> = C3 ( 1 - e> n. ) ! " (w/v)'" (2)"' 
s i nB <w) = s i n (*/8> 
i«D, *3$}H»&ft<T>. * * 10043] 

6=0. 9!X 
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IfZiu r/2 v> x 
t < l-i'> m, /u. ) 

[0 04 4] <3) (u»vm. * 

A (w> = 1 3 < 1 -f> «. ) "' <u/v> "' 
s inB (nil = i in ( (1/2) t a n~ 1 < u>/ v u 
= s in { < 1/2) ( (bt/2> - 

cof <<s/v«, ) ) 1 
= sin I (1/2) ( (!r/2> - 

tan"' (v (i« /«,> J ) 
= f in( (ff/4) - ! vu, /2cu> ) 
= ( 1/-T2) CI - Ivp, /2w> 1 
= ( 1/^2) 

4S9, *sW»iE>n4. * K [1)045] 

*== <3<o/2 v) "' rlll-sln, ) ( 1 



(1.13) 

*C©iSli, f =u>/2fr»vii. /2*=360MH 



> J 



1 4 ) 



(1. 14>«*^ (l-«) ii. ©fto>*»6*i4e 2 
4T-a4„ 

[004 6 ] < 4 1 asae^ 
»ck < 1 . id jcraist/feiaffisa^^rs. 
*r < 1 . 1 1 > At < 1 . i3> xitm 

■fit. e«fc*»atO (1- 11) Ax-i}Khti 
*|ifB*K*1^4 { i . 1 3) Av^Af>m>\mn<D 
tt« 0.91 'C*4„ Ofe^T. ±sa u > -c<»«* 



* v «, «>S#T-C3itie>fc ( 1 . 11) 3£lt. 4>Kttt,T 

9«©»iisi*T4*'ft«. »=v ( , aascara-c 

*4!14ICfr4. 

> [0047] swrnmcat, mvmam 

*-£)iffi«©¥£©tt«r**4tf!£ <f*ffiW (1.1 
7 > . < I . 19) Sg-IB) Kit, lt^*»4,^Socj: 

^±=awtf»*^sh*fc», < 1 . i i > a», 
( ) IDS, **i*ttxsce«u 

4. 

[0048] 



( 3«' r/<vMx(| 



«±»e>, r*»<t>«^-cMars-6tt»BS4>it. £«± 

*&6ft£8IS8i!tw (wSvji, %36(!MHz>© 
WH'C. «*ff*u- 0>¥#1RKjHiW?4, **■<!*« 
ftlSBtu. Ii. litis®®***' tcmttm&j Ci. 

[ 0 0 4 9 ] *W<WWC«, 6Lh®J:^(C, SMICM* 
li, 4W«>»^M»ttW!«K*44>. *' tti-fcSJJSl, 

TteSLB«(*rt»o««l««t*»4. sec cn&w* 

U. =u„roi*. ♦ = ♦• . (l-») «. = <1-(T> n... r- 



g) u. /«, ) 

( 1 . 15) 

S«f4!:4*!>aeftjM:^^jt-*-Cb*4. 8 6(0 
»T?BHW 4 J: *«t4&frTC*»fcCh40!V« 

SW>*sW***T4C 4*l-CS 4. 
[ 0 0 5 0] < 5 > RKKKattCPttM 

*tf4|UM>*fcJ:4«*. «4l>tilKt4ISM 
«!««-t«Kt-jt. 



3w' r, 1 <!-(,'> 11. 
3«' r, s <!-(•> (i. 



:005 ! ] f 44, (1.1 5) 



/4 V 
/4v = 



(I. 
(1. 



43t4*>6, 



«.i/C..= (*, /*, >' <H„ 

<3<j' /4 V > X 
C { ( 1-v) fi..r. 



/*.„) ( r, /r, ) ' 
( !. 

'/*,']- 



1 6 ) 
16) 



17) 
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f ( l -tr> v., 

434. 

[ o o 5 2 ] sjt-cttHwc, m&Wbmvitim 

*i<:4ii,r. * 
«„/m„= /*> > ' 
j/..-m.,= <3o>' r' <i 
C ( l /4>, • > 
4-3:4. c©HI**flJ3l>fcitiM8s*. J:<*n*>tva» 
*8«»»jBfctWiK«tO. *SJ«3ffirt>T§a©J: 

[ 0 0 5 3 ] C C r, ( 1 . 19) *C!«HU*8©« 
W. * J: JflMB r ©S;W*!fN*3 n-C <,>4 C 4K 
4£«#*4. -5S'), fii6S©¥#®tt!«KI*«© 

©«s, ->-tynK>®jB«awffiit*(ii«ash4. 
s&. ±sa.» w „/«„4a < i:£>-H„-iu„it, *h#4 

SJSLK*i«iic ^ * t m KM tJMWflja 4 fttt 
■i<fi a (C ?S * (i .,,///.. te J: y //„- n . , ©¥*a 0 T <b 
4. bti&~Z. eh6<DU»i_hS®*«i£ja-5fc«» 
»g-C**4JS»B«, a*'i-*jf-y>wcsa. J 
a/c. xmcTKjifeni^ttHwwMtttf-ji:, 

ji,,/ji.,fcJ:»li„-|u, 1 <£IW*|M»*f#4C4 
t^©£ffl£. R«j«9©iHfiv 4© 
[0054] « 6 > -m<OHm 4 Ha! t,fc5wic*4aian 

£©«*£ 

*va»6C44. ^©»WMWr4±ffi©l!**» 
[0 05 5] Smiii. Sw1ck40n«K«&lt. !S£8 

«iBiHiHtc**«4a«a. -?g<}±$!<D9». gnax 

t,,= lfZ/21 <i/v> 

4, 

[ 0 0 5 8 ] C C f, C©*4 . 1tK*IU l-fc ( 1 - ! 
1 > 5Mrttift-44. 
♦ = wt ,, = Sir f t „ 

4*9. *H©»Srlt«T4*lt. »Kl»«st:H*f 
S+SJ-r4t„©£*ffS<i:i[-7-a'4. 4 

[0059] Sfc, 7*^>--*tC«f4iE*lfM5iSS 
flfflttT* -«K«MH*©#*i-*- ✓ # 
**Di|«9«Hrt«J: t^*.S>(iffin'Ci,'4*>ip. *S£W 
#6W«®fiitti*B^r'*>4. 

[OOeOliXK, 59vick4oian«*>i*, XMfigtH* 
*»<Cltl*IM. -s*«J. «*»v«. ©WMWMK* 
=fT?'Cl'4 {to«.v«, ©PrtltHB(I«SX1t»i:t' 
4). Sfe, f**&li, C©aJM4BSv**##l*"' 
©Al. 4S<P. 3 4 8-34 9) 'CsU,< MfSOT 

1-43S, so«aj«!>je*K»0!»ftr>. it»<>xi/<& 3 



(IS)) ^3*6-129984 
18 

J'„ r, ' /*, ' [ ) (1.18) 

• ( 1 - «) u. - {l-8>ii.,= <l-e>P.. 
r*4Ci*?<, r. =r, =r4Tftl*(l. 1 
7 > asix ( 1 . I 8 ) sea, 

(1. 19) 

• e) u, /4 V ) x 

• <l/*, ' > ) (1. £0) 
SjfBfcWSI,'**. -?*0»«v«, ©43, ISRSSKit 

• 4. i:4* ffiacfcASK. B|H»iBH-«ft-Ctt, 

*r*»iK. ¥<wwia«ia <tt*B#sie©s.Mt 

SI fe*», iXKC©a4SSa*K*©+©#iiS4© 
SS;St#l--C. T**6B***»-C(,»4. c©tB£. St 
IK 5 -**** *(C*»6h4.'«9 > - * I*. 

seHT*>«. *4t>»aatic*-»r!t 

ffct4aS«»Hi*, S»-C'J>*l'BKa4. 
#1 0«3ttfct,ft:>gS, *?BW>BSBIB2. 5nstt« 
* 42i«B«>*[t»»&5*«. -5*0 1 0 C P sfia 
K«t4. C©i*ttl»«]*«. ilS©««ISi»J(!ltif*S 

• rita-r4c4*sit'C*>4„ s^sttcissuR 

«t*K*tf 4E**A!H«!*f>: itMH** 4fc» . »SK 
9«SSI5lt-ISKSNtt#+»'Ctt<. uawjisv* 
SoMffiia«-*»4C4*ISaT*4. CWi-5-lC4 
fe&AiiSa6WWA:C4, -7*9. **?l©a«lfii 

©*<t!»^s+ssft4=is«as©«<b©«-5*'-c«« 

at?*4. 

[0056] ate, S6©BH<MSWSiaT'»&h4¥ 

«>©s*naa t ..it, ffl7j*»^©s»rais*«r«-5-patt 

• erson©3C'*.6*B*h. «JW>*5(0l'/6. 
[0057] 



C (1-*) ii. /p. ) "' 

?^(C. 5wnck40Mnc<©SSi&<;:«, SJSLKW© 

[0 06 ! ] fSJ>, *K©SMIt, RKjt-sfcAiK, 
»«v», *>6w*5V(i, *-C©to»BBlcafflT6C 
4WBHfel7*4. Sfi, *0:«I»©S(IB!HBKBSI,T, 
i *:(4»S©T**' KiBttflrf 44t>^, 

ati. M)»«t*3<«(4. aars^oft 
pa **ttTc*»fc<i(ae©tt«:jS»48fi»i£ * i 

r. SSSU«9«:lHe*SSi-4i:4#C*, ISSLMft; 

■»a tmm-r 4c 4 1 51^*4. 

[0062] 3 . ««««©««? -CKdS-^fc J: 5 ic, 
(1- 1!). (!. 1 5) SKJ-j-c, ««R*4tt 
5 ««©llllffi!»^*.&ft4. SA:. Sfc*©Stt4JM*HB 
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»>ii,Aimm>ntti>imvtt, < 1 . 1 7 > - < > . 
2 0 ) wb u-znt oms WiSCtWVi 

i>. WTfit. •en&ro+wKSHit^i-r, Vtmnm 

[0063] u > ~E t->©afpa©it«i 

d -A (cvrachron ) , BfiltfeJ: WaS^ ?Dt>1? 
*4. jSS?HS?e»3i'C©'ki? I- >n-.M»i8t|S!i*, St 

toa, a4(r*-5-j;^«. ««a-"!1>i-ji<*wj:4. 
grew*, ifiawjsiKWo-c. *ta*4*a.r 

J:t>, 

[0 064] tU#3tl/C. I'*, ««•>., 4A> ©2 
X\ *«>«*(Bi!(»«iJ®»*« 

i*. h •■*7 (La*er<-Beer> Site .*■»•£, * 

[ !) 0 6 5 ) 

«.,-£«.., CHI) ) +£,,. ., CHbO) 
0.1 = t...i CHb) ., CHbO) 

tab. 

(..,, raje-^yotOCiliS/.. K*hr4*WR 

(mm" • M" 1 
£.»,., .•BMt'vefaerwws**, 
«Ct* (M - -M') 
£.,., : a ti><D»&)., 

(SS Cm in" 1 • M"' J 

t.,,.., ;Bifc^*yBtowift**, (c»t**jki 
WIu" -M-'J 
CHb) :*S-Nt?oei-©tJl.a,*tM) 



(11) $BS¥6- 1 29 984 

20 

* r-*4„ 

[0 06 6] CCfMBSfYli, 
Y= CHDOJ / ( tHb) + (HbO) ) 

t«4*>ss, 

[0067] 

«.,/«.!= C«...i + Y <£....! -£...,) ) * 
(£.»., +Y <£„.„., -£...,) 3 

**. m-Ms ■? r r , -ttamttvm* nm-v. 

viH-ly, ( 1. 19) 5U:»). 
10 M.,/H.i= <*, > ' 

■C«4„ Udf-r,X, B»<Z»t9.»'- £ 
hi>« . l 1 £ nr. , j . e *i».2 fcJVjMSB*?, 4*. *> 

[0068] *&, «„»n.,C94Si*. C©tt£S!© 
SnEA4l-ltiSSicj:vC5;i44. Y*i*«>f>tt4. 
C©»£, »»v«, tf t-^EHJtCiBil, 
T. (1. I 4) J?*?. ( 1 -t') (i. **»'Cii,J: 
(,'. 

[006 9] an, Bit *)<tcHBs-ve yotf>tc» 

20 l/-C«iRASH-(C«SSg (<f800nm, isosbestic 
wavelength ) tttH?4ttfett±B©«li*6KJiI« 

ma 4. 

[0070] (S> «»?^7"5i>K»«i»*S»& 
il*'j;4-Clt. *f 7 F0»<E#**c*««. 

C«HS£I*. ««/.. . A, , A, (Off 
4.'<?y?$>HRift«: -eivena, , a,, a, i 

[007 1] 

»„ = I .>., CHI) ] + £.».., (HbO) +», 
» u.i = t.>. a CHb] +£.».., (HbO)+a, 
«,. = (.,., (Hb) +£„.., (HbO)+a, 
CC0*fciB!W4t, 



(HbO) iBHt-^yot^w^iMCtM) * 

(«..-«.>) / (d, i-«.,> = ( («.b. .-£.».j> +Y <£„> e ., 

-£.».,, + £■..■> +K (», -a, > ) + ( («... ,-«...«> + 

Y it.,.., -«„„., -«.,., + «...,) + K (a. -a, > ) 



fflU K= 1/ < (HI)) + (HbO) ) tKb, l.tc 

<a, -a, > H (a, -a, ) "=0'C*n 
i*. SUeB4*<F)1§ici/c. te«SY?:*»SCtWC 
*4. 

[0072] a 13, ±SB«*f1= (a, -a, ) % (a, 

-a, i %ot*. ww»*'e**a[»af«»t/-ca« 
[0073] ( 3 > waLfi<mmmmt<ott» 

9®«*HWtt*<ttSHB1 _ 4C4*s-C*4. Sfc. iSS 
*iMK(..r, 8SSL(t©ifiK»-©iSi|IiK^A5*4i.a«S 
■tt4K»Kl,fct8li, Hiia<?>Sli3 6<CB«£«t*C: 
4»!!Se.*f*4. 



[0074] (4) ^y-y>y 
WKta^fcjj^K, ±53« (!) - (3 > vmhtii, 

(I6«r*«t'> K»suR«e«tte*tty'c, ±§a©i 

'>ait*J**BBi-Cff«t*«r, 2-XS»Tff©ltiH. 

tjffl-r«c4t-c*&. 

[0075] CCJSS, BISrfiMHtOfctttSl'a 

ic»isf4ci* i ra4. 

[0076] *tSI»«{^ji-y>y«, KM(SM 

50 as®ssiRfii*t(i!}»i5£9H*ib'c»45. cm*. *4it 
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mumvommaen^r:, < 1 . 1 7 > *4wt 

( 1 . 19) KK<t -7 X. (t!i©<as©(it8;g4»fcto¥ 
TiiM&X, SSSWHfS?'-* tttxitJ:!.', mtt 

[0077] (5) VMfitism 

© < 1 ) ~- (3 ) L,TS6ft*:f-*S<,»r, 

84. £©!§&!£<>, ISI6rfc:J:vciE»flx:fc«*W 10 
ST4. 

[0078] Sfc, ff£(4) t.-.-.>^r<..t •>(.-. 
fl>Bt«JSf 4. 

[0079 ] < 6 > itHMtBOttlAX 

abut. *mK«imtttimam.tmesmm 
snomtnmm^r. *ii!it«*«!2 ««**©* 

****.©*■*«. tsaauRsnfe jo 
». (,»* , *i#agw>s««i*si*4 i/Tstaas-c** 

atue e fc *». *i«©.e*»mk:§sm i i iK, 
SssJE<!>ASiii5Kjsh6i-r4i4a (*sm>s) <£»/!<*# 

B**,-7*1*lii!SKj:,-cl*fflSn4. Jll©ai> h 

it. ft£Sis©is^*&*a**mT4--w«as* 

*SiBI«il/fc!M«e^ (ESS) tettH)(/C. 6* 
l/fc««M*4/<7'^->. «UI*tttt*ft*»4. -? 

l«t!««t3|!2*«tS«t4-»»r4. JWMKIt, 

.>(■? >— > f*4tt«**i|sa««i*i*rtswiRft w»w 

¥#igliattfflr4C itS]Hl/-C. »«fli*Ktt«T 
4ffl*A*aW£J:-3'C#»S. -?jTK. ItewSfiWS; 

HftK*fi/f. sjsaiiaSiKOT, ssi|stssiccttp(-r4 

«WB**»4. CtlWIB^AtBWtfeKJIimiR 
0MB-C44. CCEXMAiB, *)J:W.ta©2lf«ii8ft 

©s£ia«ts»E. miffltBKjj-xfcji^tf^yof 

>©Bm£«rcr«4*i&B«!9(<:£-?'(:*«>4. 40 
[0 08 0] *fc, i*a«W*KaT4XH*«PAl>i£ 
i*»HJ*<D14Bftft* (BSrttT) S-ttr, S*SL©iR 

(B5Wr> KftttU cn%5-nr*K'«t» 
IBtfW, IMIH!©9l|;<t*TH*iK»*ft4. CC'igg 
K«. !£sM©AM.=.4££86©r,(©SEI« f %mo 
X. ±ffi©«(!Ktt#«'4«^i r©aS«f*»'CEttlk 

[008 ! ] *fc, •'<;•> «9>KiW» 4 NKfK 

it. natca^tejc'xc. 3a©!*s©saa*i£*t6 » 
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r. ±Eil3)SeitS(«r(f^.liJ:l.. StSUilt 
JSC* J: "> friEttfk^fcSSfttflilWSSiSrH-air 44 > 
-y > y**»(M>B»«i>T8 4. 
[0082] KWS8st9I^S©@g|lcc#.iaic:-7(, >r J: 

[0083] KHXIi. BBK»tM:S<e, u-tf-y 
•f*-l--©eS«aS (06 (a) } . 2-xpCWb- 
-OK- f <B6 ( I) > ) . Jfc&M (06 ( c ) ) ft 

et *m (./TSt-r 4. c cat*** <f©»a« 

JKltliASiTfctoKilt. «*u>X(B7 (a) ) , * 
77<«- (127 (I)) > . K>*-*(H7 <c> ) 
^SWBfiSS©*, Ufa*' yd>l7icmn-hm 
f4SS (07 (0) > at***. 
[0084] Oiavntt 4 £stt©ssrat, a 8 K&* 
<t5K, ?7-«J;4^5SA (08 <a) ) . iU-f 
3*«J:4IU0tM. (08 ( I) ) ) atifdif 4. S 
fc. «JM>sa4s8B#*H«*ttKk'C, *AH£<Wi 
H. A4l>lt*©* S*tf L.-CBa»(at:K:A« L-Tjfc 
WtiSOtflfC . ift«iEK 3 •* A * * SIB O T«H»* A 
4#;ifc*4. 

[0085] 5m©tt#©**eiKUt&ltl,;fc£iS* 
©J»IU*SI*. BSKSfcfifC, a 8**81 <B9 

<a> > , *?T-0<-*U>X«:ftt,'rl*iiST4#& 

(S9(l>>. (c> > . «S©H«Si.'Si9i-.?-oy 
•OiSK?4£;j (139 (d) ) ttt;0*4. 

[0 0 8 6 ] *fc. &e^S&S»Wfl^©lftffiflS 
It. Bl C'KijiTtlK, S#*7>7K,t6*S <B 
10(a)). O) >^>7>^KJ;4*ft (B10 

(b) ) , «.?ny-f>an 7 JV>T>^KJ:4*tt 

(B10 (c) > a 4** 4. 

[0 08 7] ?C-fc»©4S#SK«. 0! 

UCXttW. 5fciGS-SIBSB©-"<7«:icS?4#& 

(@i i («> > , w&t*.vt>&tttijmwmf 
hum (Hi i (D) > .'j;i'*>ft4. tic mmm 

ft« I*. * 41 ■ «#i«-iis as©" r *«» 
T*!>, a£a*StffHT*C4fC8<>. 3%K, 0 
12(c*-3-J:^K, iStStlB«;*1*fflSD, , D, . - -T" 
*SL««i*rt»*B<yM*KeiKT6**i*iST4#tt 
t>*4. 

[0 08 8] ci±-csfflHi3ts«*©a»!, ttffi. *a 

[0 08 9] ?6ic, sjassw^c^yQowja 
Hifg'ewitosMxSjSis, <««BOtad;©au»!igtt, 

^•t'J, ^^^^u^tf4tBA43>e>.->tWu: 
[0 09 0] 4- AfrtWlXMI 

1 1 » m i ©Xt£e4 

*SB^[CCf4l4a»iR«rp)S|i©iS«1ii|[!SfSiJffiSSBfl! 
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ItVttS ! a>&M<H&® l 3 k*?. 
[0 09 ! ] u-v-trjf-r (LD) teammu 

tcH92 It, SJESSBfc i = I > ( 1+Mcosa.t >*» 

ccc. Miissag, »iisis85iia <« = 2* 
f > t liBSwea*. *s©jfc«>aaii, wmw*k 
i6t;-caajB*!tf»#**. -HKKSftrit. ~-*ya 
to <t t««<!t«im»*6 6 o 0 n m u±©s«c** 

i«c*;8g (isosbsstK iwwlwoih > *«S?hlt 
Eft"-.* >'Pt>4S7c^.*i'af>ct:.ffl*2ti»l'C* 
gsllHilSgif = <u/2yricX''CiS:, fAVSU}"} 

aw > ^©siHii?»a3!)i(6i±T4*i. assay; 

Sf<.*JS. arc. JfertJKt*, LDCflllKHe-NeU 

-ir-&iii*«fc©asfgfii"ca&. can-, £sw& 

[0 09 2] SHMHt*#<,>l«j«i(,>j», *3 <Tb 

It !MHi-lGM:«:^jSjt*a»WFns. en 

DC«£@S£ 1MH2-1GH: ©JE8j*iT*Kre 4 
KUWh lGHl«±K«(*t. »X*t«£eAl' 
LDifcSliftHSSiaWWKttS. He-NeU 
-If-teiTi*. 2(@wu— ^-©Slga&KSSi*?.: 
*. 3*©u- y-f-At^UW 4C4T. SH»tt 30 

[ 0 0 9 3] «±K»«t.)y6»(l>6CMta*«. #7 

r ta-,-c. «ta*«ft-c**itiM*t*£2(£ 

Asian*, alM-FftEU^XCMXl, 

!, **3<. *4AI*£l*-C«l~3mmT*5, A 

4. UW-j C. I « Mttmvit. ASi;*©;*!**.© 40 

t*S(*«:^iniSr. ASirtl*, *St,»iSncA)Ht-*4t' 

[ 0 0 9 4 ] *5 t -( -><-4 4a»J*i*2 2«5flJ»3aW 
It. HI 30*tW*l!>HB-Cli»+Ka-3Tl'*. t/* 
t-SWKIt, ChftAJKUT, ZVSmtc., t\m» 
2 2 4B-B'^U>@}fr3ltt>fe, A^. »lf*U>»S 

#»* b-^m-Mfrpv <> -vnto&m wtj 

*-^t-t4«fJ5!> 4)S&L.Ctsc<T4>J:C.„ HI 4li-f 
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tt&tBlir&irtf . El 1 4 < 6 > ©»fCI*. Uffl* 
( 1 . 5 > SrSSnS£iiaS]iS&i£»#C©£|i5£S 
•? -f > * - ? » ^ x t a t - v > K£ em L, r 5f 

I'. 

[0 09 5 ) £ttty88i*attjHraeMar4'SfcK>i>: 
7-<-*t6SI9Wri'5. r>*-? + 6li#Sii£v 

r-es*i-tr*i*B»ic» < watcst. *7r^<-f 
®SH*<*^iw.ar.><-?-i-4tt6. (at-. t,'Tn©fls 

'>jaai6(ci,-ctj<c4*ia*U'. sit. 

7;<- *■ * 6 i Ha*fe& £ 4©H!i:«iiE^ > * -7 * 
-^MtAnctiu. 

g. 3 4 Hf-fsf-F, 7;<7>i'*7< l-y-f*- 
F. P I N #V *- K^*6i»&Sil€*t*!!)H««H 
JfcWawWBWKISl-Trtt. *S9JDi(ES8sS»«> 

[009 7] X&&E<VUtjtt mt . p -,- ? ^ > 7 > V 
10KAA3t>4. C©D j"f ^T^S - ! (lit. ft1*U 

r. liffis^iBiiiStef 4c4*'c*s. ai5«, 

[00981 a?>.f>7^:7lt, Bf tcat>hfc«iS 
*.-»')>(SJt(?>4>*^, «!B?ft^4Pl-i3!6iiT-. -S© 

aiaiafflin:*46S3©»?:iifsa< awistsif *c 4* 

rS-&Ss!ST«5„ AA»'J**ftiW(WI»«lt/. Cfi 

ctetscnon 4ti**. > l/-CtWHI»BtBiA'*'*. ¥ 
B9MI*. A*II^(CIBIS)Ufce^-c«niiH-CfeJ: 
<. *RlS«»«SKlt. ^iHjfe«;^4^&49li:«c. 

[0099] C®J:->'jtPv>^>7>7"(!>©li#®S 
S5t B 1 6 tofi?,, CCC. 13 16 (a) WAAIT?* 

su. Hi e (b> it««a^(BSo?mA«:St,. mi 

6 ( c > l*etBBSS©B57:£*0, IS 1 6 < d > 
SiCllrttiSty. E!6 (e) iitH3ffi©!iiAt*f . 
Oi W^l-^&ISiC'&feiliSWSNttit JfiC^fli 
f 0 . lifl" 1 K«tb 

cron^-f >7>vcii. miK-^tt."> 
k. fsBit 1 * (iai 7 <b> > Kj5tL-c&ta*s*«wa 

ft&g^s in Ctu t -*> (H! 7 <a> ) tciilE;? 
SW7jlt. Ac»s*i»5 <ai7 <c> > . Ifll-. 



http://www4.ipdl. inpitgo.jp/tjcontentdben. ipdl?N0000=21 &N04. 



[0 100] rfJUSWa AsT's-fit, *MHz*T 
tEST4« «MH j-lGHifflo, 4 >T>?Rr>>.> 

xzmi'xznikte&tzm&hz. s&, smhe 
~i ooGHzamwn*. ais«>«i«««MiB«>in 

Chi*, ~-fn#-l>*La, !7-1>7l<7tXiiXt\i,* 

s&vtBio <c) (ct®ga*sa#t>rt'i. -v?n 

A;*Jfi3*AAfi^4B*#H8H«>« 10 
0. «»^«*MHzC l .T4«*J:^(Cl/C. cn 

[oioi] *fc, at&son;. j-f>7>7'r-ii. *<?. 
■fASjSSKTNBUfciai ( o i n*4c o s*> . fit 

m*tmtt\&. cvx'itfiijtjitiMwba., @ 

SaA?ji-*«5 6, {J(|j|**f<lffi*4„ 

[ o 102] z<amm*&. **«**e«Lfc!saB 
*®iaaaft Hifeiia® < i . 1 1 > *t xv < 1 . 1 

fciSttWU. IBlSrKttPlLrt^. c»«Sr.0i-E 
*TC*S4f4*&. SljSsaiSBKl 5Ttt, r**» 

i o-tsi 1 *w*»'c»4i4tea0>T#*' tiflirr* 
(SSIWSS i ) . CO>i>' it, «SSKRWfc3W«WB 

tO 10 3] -3#(£, ll«C'StSI*-H34li9f«MSI, 

etss4>. **»ro. ' «»#t,. i^«@iisi6 
(cms? 4. 

1 0 104] mtwamn 1 e fit. *■ *s*nt o 

r. S2««1Bf6-C*Stt*' /O, • (« 
»«e! P>. 4C4*s. 2-P©«J«flC«SUi(»«S; 
Sf. -350 (1 -«) u, *BH>-C**4T*MSt. *' 
/<t>, ' iiSB£r*s-IE-C*4*>*b < 1, 15) 
♦' ' »*,./«, 4«<4„ -3S0, <M!(*»W *3 

j£(b*#S4. «±©J: ^ .'jJ+«M:*«kcr»Ta*u:. 

«^^<^<b*^«K*»*4H;4Ur8t»CS4. 
aSsafflBSS 1 6 ltcn6»««T j.'* U-KSItTM 
8e4B*>, **Stt*Sl 8!*Ct»&**Satt1-*fc 
»Cft4. *&. ±12 (1 -tr> «. *Hft6»SI*. 

<-<i^:■»ls^l^!^.l.»l^«S(il^:S^•■c±s^4> , /*, 4 » 

[0 1 05] «6K, Ell Stanl/feMUrc. MKBt 
*2 2r-fe48SSL«at!ft:K4il-r, *BJ(M)A«)S4* 
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ecus, ntK«atai«i«a*isjaiK!«ft4 

tSK-C?Ttefctl%C4K:tc«. ^4. S«4*tffiWlt 
jdffife i-35*ra— cab*) , ttS»****tf«(c*4<>w 
4-3-hlj:. (1-19) «a>6*< /<t>, ■ \tn„/u 
. KWK&4. 8Kttlto««H|ittp, (CW 

f 4 a*»©fit6C«iKC!ij}6 n , , 0>tt*H*T 8 4 . Ht 

«fit»i»3Tff4i»iSr-S4. 
10 106] iia-Cit. iSr*-Sil/W. CW 
iSiB(rj:^r£*t:i!-4»SSKit, JfeiSUiS8 4iiSil(.'T 
SEfS r 4i»nrj-4»£2 0*HfflTh«J»l.. MEB 

2i)©aAe#a. asKHassisKAAsih.. *c 

■C1ita*486Sr»iS**».T. flL«S*jE*Ukl,'C*( 
<. CW^'JK-rftiJ, VCIS|.'#jS;ftr4 
«s£'Cfc, ©<r|S«31SSItS l Jf4c4*STr*4. 
[0 107] <£) 32»IBftfl 
HI 81*. ©2C««S««S4a©iR(twa!»(atelBt8st 
«»Br»it. "-*?ae><DfiHS«:l|-Wr4t>© 
r*4. Si -•owaftWtWSfBBfct 

4. 

[ i) 1 0 8 ] *S2 it. 2 asa±©e«»3tR>^>w 1 
= 1 , (i+Mcosi»ti *as:r4. 01.. 

4*si*ii, a*!«3i*!SSBr-aifniiJ:<, c 

iiffl-C*4. 

[0109] -??K, iS«SWSS3-C, ±ffi®HJ*6 
— -7©ifSSW*«>S3!S* : l:StflT4. CCTIt 5 7>- 

jfifdttWi', 
[0110] iSiR*nfe*i!S»i, «3t ■*/<-4t/t 

^l*i««4IS)a(C, STW*t*2 2 4*aT-f 
■■<- 6 4©«3 is J; OSW*»»2 2 4 7><~* + H*t« 
tSS84WIH(C. ^>*-3*-fxH^Al-CfeJ; 
I'. 

[0 111] CK*tt»C«, T->«-**©Wvfc*l* 
ffl«*«t'T(i>4. CO«*MlilSf>7^-*-*tSiia4 

BittKa i ©tsootsa**»*]s-c* 4. 
[0 112] Tttstastoih^it, » i *ts«ipi««i;, 
o»?-^>Ti'^'ioi;Aft$n, <cc, jgsa/B;6» 

[0113] COOMM. It, S5Hi® < 1 , IDS 

„ OTMRKKtMO, SftS r KttfH-5-4. aSfcMSB 
ffilSti. C®*. *B(,i-C, S!56WtSf*4<l>, 
' /r*«»T4 (Siweei ) . 1B0, (l-g)it 



http://www4.ipdl.inpit.go.jp/tjcontentdben.ipd l?N0000=21&N04. 



(153 

27 

*»4l.t:W»S. -3tfK. 

i&gsiRB 3 -ciHW i, , ±sa i Htg®?tsi*?Ta -5 r , 
aiS5aSia»Sl 5T, £i*f 4tiiffi3l*%<!> 1 

' /r. , ids A, tCttUCO., ' /r«:Sl#T4. 
[ 0 1 1 4 ] SSSSffliilgBS 1 6 It, ±.&o>mmi*, is 
£WSSB©.'«7J<-*i»6. BKa^fc*SK,t:-»T. 

i i > o 

[o 1 1 5] an, ittW#S*l/«>4«£Ktt, it 
WffiBSS 1 5©$#T-r £S«4 U-CSJU-j-Cfcl'. 10 

toil©] me. ±umm*vmtoK.*MLx, 
aware* 4. 

[0117] SJS86K. SfSI*t*4. £sS*®AlH;=i 

(@5ti-r> tAws-ft**. fiffi<»*t««iiaaK. - 

[0 118] (3) »3C1S*« 

ia 19 it. s3**s«©Si!aiawRspw©«ifi)«s+» jo 

^lfc<*»S2©3aH«li, SSKirtiT. itself 
j85»9©aa**1*IBT4. S3©«ifipiii: 

it. c ©a** mtar z mii>-m«mM».icm. 
x. zxm-Miuimc. mtumttn^m- 

a. mtituMQwmbx, ciK^nmtm 
h*%»hwst4. 

[0119] *S2*6W*33l#i*. «&S«S3T- 
WiStlX. *5r^'<-4WW-fVJ-7>-X » 
W2 3l£*i:*t>fcSti«l*2 2KX«*4. 

ii^©*ai4Wt©«cA*vc**. 

T. *-A#£A*lfciS'sASi'3'4£ij:<-© 
9WC©»Hi*:l'»t'. *&, wBCRSffl^Efi-C* 
ni*ASj&lt*£®4*m!ejit;#©iK»*s#-?. C© 
<t ^ nit * - *tt£fHn*t*£ £ *a 

(a-c*sbwe»ia, *«u**»*r*H*t«iKfw 

■C. *1SfflBtcHi7j#* i Atf-f4, Ctf, 3fe#-Yr9 «> 

-3i-^W*Anfc«®FWII*. *K*K48iiM*lc 
t/t*5< C4#HS (.<(•'. CWi^tcriCiKJ;-; 

[o 120] an, *sufl*VT^^i, jtMfflWtf-/ 

9M&2 2ltil*i«KHe-r4C £Ka4. t,fc#-> 
T. OJ-Si-aM <tS> 18MW*WET?*4 
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«#*4. «*4#*4i.-c. S^wicit. hi o«s» 
* j: * KHie*»jR©«a£a«f i mft&tn 

4. «Bft#A«M»4lfttH«fc£t>*'C2S©«B*H 
«f**R4«:**. l.fhKOr*. ftWMffi** 

[0 12!] B20tt2«©^V*-7*-^eBt« 

«s©*fflt&ffi**i.fc. *to&jK>at'*4. 4>wt 

feSLft (SM4-P) «r*Wt*A»An'C*4. afcSftlt 

s±«.t-,x. &o>mii%<i>A&ais£vmmK. 

«S?4. fBU »£»*«»l*B:l±6Sltt»6*ttfl 
S8'C*44»TEUTI,'4. 3&K. «S3tSil*ig(**K 
t>tvC£t,>fc©e*tti*. M**t*K»T4*B**W 
l/C. #<*©<)iM*W*&»;Ul4e4*-«r*. 
[0122] «J:©J: J JK L,TS&h&*fi**. ISTiS 
©*ltoj;ys£©«tepill=lgtci«g3ft, 
*<£1^©*Ml£W4«M«*«*fc. XtilCTtcPI 
6*>4J: ; >ftB(6fH»S%fi*ftaSl9T*HU ■ 
(£«*ffit*JsiH 1 8CC86«|St?#4C4*r-*4. Sfc 

@£ o©*r. ttaMMBSortttB** t**c 

t>BDC4*-ce4. 

[0123] ate, iia»*tS«Ti»6n4KBIslt. 

[0 124] (4> SMCOXfftrt 
S4 ©Sft«»ltS«i«©*^ffiS4rmi, >4 fc©'C*4„ 

maiufc ( i - 1 > - ( i -4 > saisawifl*<D*'c 
*h«4fe6©*«K:*HA-c fciftitt- 4. i-fc*ur, 

jttttUB6tt!tBm'6ia 1 2«>J:*al»«*nlll!Kft 
4. C<OJ: J 5Kf«C4KJ:-3'C, *A«.=*>^l£l'* 

rttBfc^^fTdtoji^aaiWSflMMt**. cn 

It. — TWJtlfttBBtD, *&D, STg*T43SSIC 
»0-C I IWWIB »B <<t4. ft1*HSi*1*[fi 

s»ias»*ci;i>»eicit. *AWAt<M>K o-c**tn 

l'H»«»»&h4. a*®*t«[flB©ttBKR3©9(.' 

i-t»»*m)*? t- cn6»ft«*a6A< 
r. WScMfcfclbs, *4*'«*ttHiBrn«:«*6i< 

[0 125] (5) *5©*fc« 
J»6 ©S*«a*3 ©**SfSlw6SSIStS«»S«:S4 © 

It. T*X«CTKt»»*3T>fc:-A.*S4B»K<f 
•J «MKSSIB«l*»4i:4#?WleA4. 
[0 126] (6) M6CKte« 

mz iB*-^oy^>s*ffii'fc*e<!>**ffl«>iBit 

t«T„ 3CHS©n%«W!*l'iMr <PUItl 0 0MH 
zttJ:> , *l©3at»Ci*A'fc^?-ay^>aa7 i> 
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*b«*«*» f «x»*atrt*ai*4. an ib4 ] sasittwrwatt.** ? i-**«*b. 

©*■ <1MBSB»> ««« < mwm < f - IBM ltUM«m«D«H««NIH«M«m'm > 

mta. amt. vmwwhn, cmrno a. 

a^-fvr^Ttti-KaK. Cfl>«S. fliiMHi (B6) aat®B*t*ilfc©«l**BilW*B*W 

-lGHs, f. = lKHz-lMHzgSEKJlSJi'S a. 

Kmsifttes&s- (f-f.> em*. ms) smmmitt wa, 

[0127] 10 IB 1 0 ] 4S£IB»*ra»©IM«!>*ti«*STB. 

iawt>s*.«] tiiKa^fei'jK. **E*Kj:4ita [Bin ^> , -s>>y»ft:«>e>iE£Pii&*s-B. 
wit^siiroaswsitiHSsa^SK j:n«. »a ib 1 2 ] sascD36ftBiis%«B*4*st*fB. 

JSWK J:4aa.®ID**«W'3 - K. l,*t>*<Wfffl** IB 1 3 ] » 1 *te«S>i*6K**^@. 
8l3»r#< Ot, WMfCWRttft. Hz-imtoef* IB 1 4 ] *BJE«>A*5Mt*5i*B. 

«xt. ^*ynK>©Bjp«te4r. **»c«6©aw ibis] o » >r:/:rt»BB«)ii****H. 

<MS. Cft&ClfiBfflrtdWHIiiltB+AC IBl 6] T:--3 - 4>S»Z>i6©«r*'rB,> 

4#-C8*. *fc, *JMB©*ft4«l«l,fclW!!tt«» IB 1 7 ] (asWftMStnWft 

Mttcru. (&»»»/<?>-** ib 1 8 ] mz^mmtsAmtm. 

mmax.* rt*mmimM&*< a ibis] »3«m*>»«***b. 

4. «-b*&. ft4«ffl0-cSta««(*rt» [B2 !] 3»S*te«»iffi>i£5ttm 

*. a«KSHr«wiitt#i>»T*#t>, 2~*s$#*s. 3 •••««««#». 4-a»*s, s 

IBfflWB^-ig'S] -**SJ*K. )0---(t*M*iB, >»9>-*1WI«t 

IB 1 1 «B®Ka*«i*<t>©<^3-.ssi&*a]*w 1 5 -a i ©sss«a*e. 1 6-*2wa#sae* 

e»**m K 18-*SRMfc«*. 2 0 ••-««*«. 2 2-IHi 

IB2 ] SBS®»aJ6ftl*4 <-W«BlC*4>S«* Hft. 



IBl] 



IB2J 




( iSS9Kit«ciiisii*e-i*««,T*iH) 
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Afrfi^ (o> > 

fl^ n_n_m~LF L 

»m» AAAAAAAAA 
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(25) S*9S¥6- 1 29984 

[B2 1] 




mUB] **4¥l 0S5S 
[^SSSiE l ] 

[*tE*tsssssi] wmm 

[»*SiE2 ] 

M&tfOSBZ] 0 007 
[HE«tt] KM 

imm] 

[0 00 7] CtteMUX. ON»ce6i*. 

M<<f*. *fc. fittaKJc&SMifeBWiSftSU'. 
[?ttftfiE3 ) 
[MiE*MHia] >SSfflS 
[MiEMIfcJJiaS] 000 8 
[HE***] «C 



[Sirtsj 

[ 0 0 0 8 ] »aS«f*rtaw>««s£SWR«»S«-* 
» & M&W . U ±0 £ ? £ » fttEic, ft -C I, >&£ 
tlBMt. Patterson fc*i#»fcj: 5*E, 't*x£Att 
k Mr 5 RSL£ Ui>3(I^Ba5E*. KSU8«#K-twa 

#«B4te->X AJ**>«*;WS:*S«&ftfc4©r* 
**», SSL(!f«4K«ftJSiOSi**:»lSU.rH!#lf 4 

ct*s<ti!tc4K**. *fc, eoctttttrn 

\t. R*flt (optical dBi5iw)eStaT6*S«, ft* 

**i*wtttt. t»<iHK4«««KtiaMt©i© c< 
4B*t--ci'6®'c. m\mimm<» 

4#i*W9(CHBT**ti>? C 4Ktt4. 
[*S8giE4] 
[ffiEWSt&MS] 
[MEttMISS] 00 11 

[00 11] ChsoretjLfcJB©OraTOn 
•m«r» 1 9 8 9* K, £lS#&f«fflOTrj&SLeSi|J*» 
&feeX&«>lSl5S£iS€'$'4 <*=isrw1n1na the concentr 
anion of an absorptive constituent in a scattering 
«diu»)*ftiSSS**SU, 1 9 9 0¥K*B1tit 
(U5 patent 4. 972,331; t^Wt'Ttr'S' " „ &©CK> 

frtbx, cneaags (A**©****) 4ttKO 
T^SSHS*; < f jt - * i U3t U , C ft* &«6fc<W 
*gt*SSBET&4(.-'Cl>4„ C©»£, Oiance»# 



http://www4. ipdl. inpit.go.jp/tjcontentdben. ipdl?N0000=21&N04. 



tc. c&SSfZit, 2&fi»#©(»I£iE»H<fc#i*4 

urn. -?so2»«©*0Bi*iBitteEK*i*)**** 

a4Bafc)iSlva'4. Ownc«©WfCtt, 

i»««<*ts**-*Ba*»t!«a«*. ant**© 

CUKIfiK. fc,«H-n&®8&»4©*Siff?.'«7>-* 
4. I8«"*^jf-* «*H. BStt, fitt) 4®B8 

©Batsict'-c. tUBsmtmsem'. *«*»«>** 

it-WfcifrvCl'ttl'. iC4#. *W©ftl!l)g©iSS 
tf. WW, JWMWfcitiB, »rSSi*S'4J:Sir, & 

WUai'. (.-fctf-jT, *W©#fl-eS, Chanc«©ii 

^v»**iaitB<!>M6*i«B<..-a><ti«. afc. * 
fffluvi'. *fc, *w®»B-c!il*K:a*Ka«£:4 

T*4#. m<£«Wl/fc»»Sl««!«rt»!>t-«>» 

»*a-jtr*JS3Wc-at,«-c. *«««tri'<f(,>. -?s 
«ic, s*s'c«»4#. rt*caa*4«t«»© 

ShffcWM*SftXl'<tt'. cn6©C4*6, Chance© 

mrcm^ st\x i ■ 4 c 4 *6 it , «fc«9©stt«ia 
**<o*t©snt«^smKT?r«-c*4. sfc. is 
sLgsftttrt at® ^ jt - y> rats'ia 4"ofHFF»»c i 

t). (4wBftitn?Sh'Ci>4*S't?a. twJtSKIB* 

i-fi, »si«<j!(*i»9asowjeais«)it«j«9«>««<ib 
tM>iMro*»4 c n %® «Bftst<t«5Stai. sttes 
oSiwfi9TS®WBft«*7"i«r-*4. sfc. cn& 
®^>-i»^Bss«®ia«(tfc7sir6"c*>4. 

[WiE*tiSt«Ba] 0 04!) 
[WiErtS] 

[0040] ( 1 ) u«'Vfi, ©»g£ 
KHM8*t>». f = 10 0 MHz "C44 4 Tft«, 
ee/vji. =6. 2 8 x 1 0* /2. £6X10" =1 
/%. 8 4te4. 

[*SB£jE6 ) 

[WiEttlughSS] 0 04 7 
[WE**] *K 
[SE^S] 

[0047] SftKWacili, «a!T4J:$Ja(tta 

a^iMflaiw 1 *©****^*^ <»hjw < i . i 

7 ) . < 1 - 19) SfSKS) Kti, ihS*»4i^SSlcJ: 
VC±SMNMJ* I S*Sh4&», < 1 • 1 1 > *», 

fMSm^vM, sr®HS< n ><i>Ktti<'caj|!-c8 



<*W6-129984 

4. Ot*6. ^*it ( 1 . 1 »4l-S:XS* 
«K4. 

[¥»MiE7) 

[KStfcSSiS] «ta# 

[«iE*t*UiBS] 0 0 5 3 

[ffliE#ft] 

IWiErtS] 

[ 0 0 5 3 ] C C X\ ( 1 . 19) St-CttftSMtS©!!, 1 
». 43J:i>'S6Sr©S;l«*S***l'Ci.'4Ciii:aS^ 
i>&W«>*>i>. "Jifl, 12i6a©¥#®ttt»i|s:ffflg[© 
iSthKw4. CO-fJttHKli. *«®3W3©SSI|KS$ 
©S£, ^*?ot'>©(BJn«^©sfrl>Kf<J«3ft4. 
Sfc. ±S2«!> ( i.,/ji. 1 KJ:c>ji„ -d,,tt, 

4. l/fc*»-?T. ChfteB*ilE®*«KS->&B« 
»at?»4 4JMIM*tf. SW^-S>?«f4, 

sfc. x«CTfc.&&ft4,t:'>ttH*st*fl**rT ■>■<:. 
«»/«.. «^ff«,.-<i.,iarreHi»«:i>4ci 

i»-CS4. HiziZK., PUKMUK^^f. ^*?B 

txMWDK. 6s««»®,wnti©-f 

[*KiflIE8] 
[MiiESstfcSilS] 
[MUEftSusgS] 0055 
[ffi£E*£] 
[WErtS] 

[0 05 5 J S?S1IC. sevlckicharereftli. 
iMfttS'lSKfe^&tBM. ■?* 0 ±IK>*#. ifcsSH 

Wfe-C*»fc¥«WB«iBCHtW5rn>C i 

4. ic*#. M»VfcJ:9ic. iSB^JSaHMS-Cti, 

sritfijtt, ^©iiswia <tBAit«se©a.Mt 
s> **», SKcwffiiKaKKitwttJWjtiiSi© 

SStHB(.-r. ¥*j*SHtt:*»i:(,>4. C©»£, St 

»?--#a>fti*8KS«>f,t-t4^-5' .»-*!*, Tis©a 
W»»C»»J. *««»«>■. »«v»BSMckj: 
(tT4»8»SB«, S»fl>3l<ttKa4. 
*H 0%l4:(tbfc»5&, T fel©jSS^Pi52 . 5iuc» 
* 4EiltliNB©KltHIWl5»6 1 -7* 0 1 0 0 D 

TM»ir 4ct«wc*4. *fc. t*fti-©Ha« 

«U*«:»T4***A*«»«Ka:*m*s*4fc». 

*(,>l*HS**»4Ci#B3Sr , *4. C©J:i.'JCi 
*ft. *6*>ISa(*WfcCt. -5*0 ¥»i©2iSW 

©^(t*>p»imsn4 3 F^*ss«©^tttcs^>'c« 
e»aft*»4c4ii7«iifef**tioc4«, s 
§-e»4. 

[**»I9) A. 



http://www4.ipdl.inpit.go.jp/tjcontentdben. ipdl?N0000=21 &N04. 



[ME*»««a] mm 
imft&mm%] oo7o 

imm] 

[0070] ! 2 > •>>' v Kgtft#4>4«£ 

£<ommt. as a, . . a, testf 

4^»>y?-J>K«*lt. «A*tt«, , «, . a. 

4Tt>«, -^yMKi^-catawwiw 

4. 

[^SSffliE ! 0 ] 
[MiEttftSas] mi 
[)«Ea*3gS«] 0 0 7 7 
[BiEtffli] SIS 

[0 07 7] <S> K@IS«ltffl 

©< 1) - <3)<!>J:'>KUir»fenfcf-#tSt' 
T. X«CT«»&iBiaKl/T. Sr9«**»SC:4 
*S'C*4. C®»3fct>. IM|rtfi£->riEM(bt,fc* 

**iw*. 

[^SSigitl 1 ] 

[SiEZi^BS] 007 9 
tSBiETJi*] *S 
[MUEl*jS] 

[0079] ( 6 ) MHSBiPttigffl 

pas**. *«?sK«i4»a*«(*rt*c«««$Eftsis 

a. i,'Tn*«aw;ffi&®^sa*i 0'cst9i*ta-c-*4 
tta^^aw-MKAjM**. ssa©«(*p)*e 

»l/-C»fc*tt. *j«©S««KSB7 6n644t«:, 
8M*©A«j9«:*h*i'*'4(ai <$«iH£) «»'!>£* 

it. *i«jiis«>(i^*>s.^!iajt*<S5)E'r4--p«)!gias 

J8t>. «AltS*«SMW»<!>iES«taai«,. cn4 
#S4HSIIiWe#JIIMM (iESft} tZttMOX. £* 
UiemMfi'*?*-*. «UI*t41flSS**»4. 
?(c. 82«»;jHi. Zf)>(^y-tKM'ii,'-cn 
lKWM4ai£Stttt4ll4*#Wr4. JHWJKIt, 

> - * t* imm»tm»)iit*mmw!itf»f> 

¥1}1BK.aiM*&CtttW0X. S«»SKtt«? 

mscml-t. itE4H»Ki,r. awwKKtfcws-4 

«#B£*»4. cn&©m^A4B«4fcl£*lR« 
fSI6'Ca&4„ CCMA4B, «J:W.tEei>2««>iftS 

<MH2«ntHW- e^iiOTBiCiWcJiVi^typt- 



[SESWUSigS] 0083 

[WE*ai mm 
[ttirt*] 

[0 08 3] SMWIt, B6K5tTJ:5K. I— iC-y 
•<*-K»ea*aS (06 <«> > . 2-3WCWI/— ff 
-CfcW (06 (l>> ) . jtmSS <06 (c> ) U 

xwm o its***, c ®is;5ft*£ s*tt 4©issjr 

«f*l£AiiT4&»Ktt. SBtl'^X (07 (a > > , 
£7 7-f'<- <B7 tb> >, tf>*-* (H7 

(c) ) WtWHH^tftt©*, p)*J>?<M5i«|:rt 
#>hhM?t>H& (07 td> > 

[fttMiEl 3 ) 

[MiEtt#ftH«] «sa* 

[BEJftSUSBS] 0 0 9 1 

imam *K 

ISSErtS] 

[009 1 ] iz-^-y^sf-K (LD> ftitKrai, 
fcJ6«2li, = I. (I+Mci)s»t)t* 

*T4. CC'C. MliSISK, wltSaffiK <u = 2* 

f > . t l*«SM-C*4. ££0*ft>agii, H-iH«*l£ 
[cX'CiSHig.Sij!3E#*4. -«K4f*'CI*, ^*?P 

BllWl'. *fc. 8Ht^*{>'pe:/4jiS-N.*i> , P 
fcO'Cli, ISfficllHtCiSOfcJ: -?(<:. fMt&s&m 

aat-sc4«!-cs4. **t. w#K*t-r4eiR*a- 

tc£t4i£g dwsbestic iwnelemxh > WWTtitt. 

4, ^iSHffiKf = o>/2irK-7^t«, f #«(,»& ^ 

#<«t6. Sfc. JBfcWKi*. L D®ffi(CH e - N e l* 

fP5£**«>S©r-, 9e9Mttf>eB»iB9li:a4(>(0 
S-a*tt'>*ii»Kr-*4. Sfc, SiaOfci'JK^.'l'X 

mm%mu&] mm 
mmmmz] 0093 

[ME*S] Km 

T^«-4«it. fta»«(t'C*4!H»SSt*2 2K 

A«sn4 0 c©«s, a'jj(-ni6ti->x i c»*ty 
i/tAiMortRi'. -2*0, 8tftf*©*vi*iasft 1 

. *'l>3<, &4AI*t)*-CI*l ~3mm-C*f>. AS* 

*a***«i£i, atfs-cit, BS364KiitaT4. 



.37;. 
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fM:*fiTft«*94»*. 
i^te'iiE 1 5 ) 
[MiiEttftaas] «n» 

[MUMUHBS] 0 0 94 
[*iE*tt] *B 
[MErtS] 

[ i) i) 9 4 ] ft? t -<•'<- 4 i3t»i»2 2 ©fS©3!ll 
i.ffK«. Cft*7*:S< t,T, C©£BK, imtt* 

»-*tti«fJi!> tiSifcO'tfct'Tfci'l". @14lt-< 

>*-7«-xM©wR*tbai'fci>®f, a 14 

££-T-U HI 4 (D) ;?W^S-5i-X#SftS3 

b ! 4 < b ) ©ea-ctt, mm© 
(i.5) stc*sn*.*iai«*«»#c©4«<cj« 

f > * -7 * - *tt©4i * a t - 1- i- KcGiS 0 Tit 
iMM* 2 2 K I- r »< * 6 . 0Effl±©BaHi*t (.'. ft 
t>. 

[MBbjE! 6] 
[WEaSSSIS] WjMS 
[WE»5*isg«] (,(,9 9 
[WE**] *S 

[ 0 0 9 9 ] Z. <D J: 'i ft a j, > A >7 1-7"©SIS<?©$ 
SStla 1 6 CCK. E16 (a) iiAWI^* 
St. 016 (b) li*MS«*(8S«:'lilA«:SU. H! 
6 <c> iiliiBlHiS©ai*5S(.., 13 16 <d> «S» 
»©HtfJ**0. HI 6 <e> l*f9»B©fflA*iST. 
D ??^>T>^4:@^^a^©SNttlJ:, 

m*m,L f -eft* o . (tf) 1 " icisttwf 4. 
twjjor^w. Eii tkstj'jk. n-rn 
(0 ! 7 ( 6 > > «*f t,T<j«5i*K»aft&s* 

sinlul-*) (HI 7 (a) ) KttlS-r-SttIA 
it. A c 0 s 4>ift4 <0 1 7 < c > > „ fit.. AttS 

[*ISKE1 7 ) 
[MEtt*ft!l«] 

[ME*t*aaa] oio4 
\m.nm its. 

[ISfiErtSJ 

10 10 4] MDj^ase 1 6 Tit. ** isaiei t 

r. WaS^rc**]**'/*,'***** {** 
«JS I i > . 4C4#, 2-3©»SSitc84a.«S0!j|s8f. 
-?S0 (l-st> w, imV,X*>i>ttlMZ, 4>' /* 
,'«BI(r#-Sr*4*6 ( l , 15) 
«,'=«„/p.M4. -7*0. «*«B8©£fb!)S* 



ttB84 i 6-! 29 98'> 
»%fti. yJ;«)*^ftsf!#l«:j«jSty-C?f&ita. «iR 

MS©£ib**iwiK»T4tt4 ueri-»irs4. a# 

6(*Cilt.©«*jCt'J-iaatlT*IH64 

»*>. *saaii«si «acn&**SEttT*i©f 

*4. Sfc. ±£ ( ! - s> ji.Alllft&tg&lt, *© 

«fiEfd* 4 i, 'inemazmi >t±e* ■ /*, ***»6 
n*. 

l*«S«E 1 8 ) 

[»I*t»*gS] 0 108 
[«£**] 

1 0 1 0 8 ] ftig2 It, £«)teU:©a«©*®«H* 

i = i. ti+Mcoswt) t»tr*. au. #m 
S-t«ari<c*tM)i©t)©tHWiu&. croi6«»S 
ft**a*it. «9ii©3asifift±a-cft±fn«*<, 
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